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(54) TANDEM TYPE SURFACE LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface light source device which secures a 
wide light emission area while using a compact structure. 

SOLUTION: Light conducting blocks BL1-BL3 are arranged in tandem. The light 
conducting block BL1 is supplied with primary light from a primary light source L1. 
The other primary light sources L2, L3 are placed in recesses formed near the ends 
of the light conducting blocks BL1, BL2 and supply primary light to the light 
conducting blocks BL2, BL3. In order to prevent luminance insufficiency caused by 
electrode parts at both ends of each primary light source L2, L3, the superimposed 
parts of the adjacent light conducting blocks are formed by tong-shaped 
superimposed parts 17a, 17b, 27a, 27b and strip superimposed parts 17c, 27c. The 
light conducting blocks BL1-BL3 may be constructed of integrated light conducting 
plates. The primary light sources L1-L3 each having curved electrode parts at both 
ends may be employed. 



LEGAL STATUS 

[Date of request for examination] 1 6.1 1 .1 999 

[Date of sending the examiner's decision 
of rejection] 



[Kind of final disposal of application other 

than the examiner's decision of rejection 

or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3373427 

[Date of registration] 22.1 1 .2002 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] the 1st step, step [ 2nd ] ... the N-1st step and the Nth-step (N>=2) tabular 
light guide block BL1 by which the tandem array was carried out so that the 
continuous large luminescence area might be offered, and BL2 ... BLN-1 and BLN Said 
light guide block BL1 -BLN The primary light source L1 which supplies primary light 
respectively, L2 ... LN-1 and LN It is tandem-die surface light source equipment 
equipped with the included tandem-die light guide-luminescent mechanism, and is said 
light guide block BL1 -BLN. Each The incidence end face for receiving supply of said 
primary light, said incidence end face, and the point of an opposite hand, It has the 
outgoing radiation side for carrying out outgoing radiation of the illumination light, and 
is light guide block BL1 -BLN-1 at least. Each It has the inclination which reduces 
thickness according to the distance buildup from an incidence edge. To the tooth- 
back side of the point of the k-th-step (k= 1...N-1) light guide block Light guide block 
BLk+1 of the k+1st step Primary light source Lk+1 for supplying primary light to an 
incidence end face The hollow used for arrangement is formed, primary light source 
Lk+1 Light guide block BLk between — primary light source Lk+1 from — light guide 
block BLk Said tandem-die surface light source equipment with which the protection- 
from-light object which intercepts direct light supply is arranged. 
[Claim 2] The point of the k-th-step (k= 1...N-1) light guide block is light guide block 
BLk+1 of the k+1st step. Tandem-die surface light source equipment which has the 
upper superposition section and which was indicated by claim 1. 
[Claim 3] The point of the k-th-step (k= 1...N-1) light guide block is light guide block 
BLk+1 of the k+1st step. Having the upper superposition section, said superposition 
section is light guide block BLk+1 of the k+1st step. Tandem-die surface light source 



equipment which is formed so that the upper superposition distance may become 
large relatively in the side edge section and which was indicated by claim 1. 
[Claim 4] Said light guide block BL1 by which the tandem array was carried out, and 
BL2 ... BLN-1 and BLN Tandem-die surface light source equipment with which at 
least two form the light guide block combination which consists of a light guide plate 
of one and which was indicated by claim 1. 

[Claim 5] Tandem-die surface light source equipment with which the parallel 
arrangement of two or more said tandem-die light guide-luminescent mechanism is 
carried out and which was indicated by any 1 term of claim 1 - claim 4. 
[Claim 6] At least one of said primary light sources is tandem-die surface light source 
equipment indicated by any 1 term of claim 1 arranged along with the incidence end 
face of the light guide block with which it has the configuration where the part 
containing the polar zone of ends curved, and the bay except said curved part 
corresponds - claim 5. 

[Claim 7] Said light guide block BL1 by which tandem arrangement was carried out, 
and BL2 ... BLN-1 and BLN Tandem-die surface light source equipment with which 
the unsymmetrical prism sheet is arranged along the outgoing radiation side and which 
was indicated by any 1 term of claim 1 - claim 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface light source equipment of 
a tandem die using two or more tabular light guide blocks by which the tandem array 
was carried out, if it says in more detail about the surface light source equipment 
which changes and carries out outgoing radiation of the light emitted from the primary 
light source to the illumination-light bundle of the extensive cross-sectional area. The 
tandem-die surface light source equipment concerning this invention is applied to the 
backlighting in LCD (liquid crystal display) which has a large screen product especially, 
and is advantageous. 
[0002] 

[Description of the Prior Art] The surface light source equipment using the light guide 
plate which consists of a light-scattering transparent material or a transparence 
transparent material is proposed, and it is widely applied to the backlighting of a liquid 
crystal display etc. Conventional surface light source equipment is divided roughly 
into the thing of the mold with which optical supply is performed from the side of a 
light guide means, and the thing of the mold with which optical supply is performed 



behind behind a light guide means. The former is also called side light mold face light 
equipment. 

[0003] Drawing 1 is sketch drawing in which having carried out partial fracture and 
having shown the outline configuration of the liquid crystal display which used 
conventional side light mold face light equipment for backlighting. In addition, the 
formation pitch of the prism element of a prism sheet, the depth, etc. are exaggerated 
on account of the graphic display. 

[0004] If this drawing is referred to, a sign 1 is the light guide plate of orientation 
outgoing radiation nature, and consists of the light-scattering light guide plates or 
transparence light guide plates which have a wedge cross section. The light- 
scattering light guide plate carried out uniform distribution of the "different 
refractive-index matter" into the matrix which is the light guide plate which consists 
of an optical material of the common knowledge which combined the light guide 
function and the internal dispersion function, for example, consists of 
polymethylmethacrylate (PMMA), and this matrix. The "different refractive-index 
matter" means the matter which has the refractive index of a matrix, and a 
substantially different refractive index. 

[0005] The end face by the side of the thickness of a light guide plate 1 is made into 
the incidence end face 2, and the primary light source (fluorescent lamp) L which put 
Reflector R from the tooth back is arranged in the near. The reflector 3 is arranged 
along one major side (tooth back) 6 of a light guide plate 1 . A reflector 3 consists of a 
silver foil sheet of regular-reflection nature, or a white sheet of diffuse reflection 
nature. The illumination light is taken out from the major side (outgoing radiation side) 
5 of another side of a light guide plate 1. The prism sheet 4 is an one side prism sheet 
which has a prism side on one side, and it is arranged on the outside of the outgoing 
radiation side 5 so that the prism side may be turning inward. 
[0006] Reference of the part by which fracture representation was carried out for 
explanation shows lateral-surface 4c of the prism sheet 4 as a smooth side. Liquid 
crystal panel LP is arranged through the polarization separation sheet LS on the 
outside of smooth side 4c. Liquid crystal panel LP has the configuration of the 
common knowledge which sandwiched the liquid crystal cell, the transparent electrode, 
etc. between two polarizing plates arranged so that a polarization shaft may intersect 
perpendicularly. 

[0007] The polarization separation sheet LS is the optical element which tends to be 
used these days, and is arranged between the polarizing plate of the liquid crystal 
panel inside, and the prism sheet 4. It has the property in which this polarization 
separation sheet LS has the high permeability to the polarization component of the 
same direction as the polarization shaft of an inside polarizing plate, and the reflection 
factor to the polarization component of the direction which intersects perpendicularly 
with this polarization shaft is high. 

[0008] The prism side which constitutes the medial surface of the prism sheet 4 has 



many prism element trains. The direction of orientation of the prism element train of 
these large number is almost parallel to the incidence end face 2 of a light guide plate 
1. As shown in the partial expanded sectional view, each prism element train has one 
pair of inclined planes 4a and 4b which form a V character-like slot. 1st inclined plane 
4a turns to the incidence end face 2 of a light guide plate 1, and the sense and 2nd 
inclined plane 4b have turned to the point 7 of a light guide plate 1 . 
[0009] Tilt-angle phi[ of 1st inclined plane 4a ] a Tilt-angle phi[ of 2nd inclined plane 
4b ] b That may not be as right as the case (phia =phib) of being equal (usually phia 
<phib). The former is called a symmetry prism sheet and the latter is called an 
unsymmetrical prism sheet. 

[0010] The light guide of the light introduced in the light guide plate 1 from the 
primary light source L is carried out towards the end face 7 by the side of closing in, 
receiving a dispersion operation and reflex action within a light guide plate 1. In this 
process, outgoing radiation of the illumination light is gradually carried out from the 
outgoing radiation side 5. 

[0011] As everyone knows, generally the light by which outgoing radiation is carried 
out in optical supply from the side from the outgoing radiation side 5 of the carrier 
beam light guide plate 1 is called the light guide plate of orientation outgoing radiation 
nature in order to show directivity with considerable plainness. The prism sheet 4 
amends the propagation of the illumination light by which outgoing radiation was 
carried out with the priority to the slanting front from the outgoing radiation side 5 for 
this directivity in the request direction (usually almost the direction of a transverse 
plane). 

[0012] Although the well-known side light mold face light equipment which gave 
[ above-mentioned ] explanation has the big advantage of permitting thin structure, 
when enlarging a luminescence side, it has the important trouble. 
[0013] That is, the cross section of an illumination-light bundle is max, and while it is 
almost equal to the area of the outgoing radiation side 5 of the light guide plate 2 
which receives optical supply from the primary light source L, there is a practical 
limitation in size buildup of the outgoing radiation side 5. If depth (the incidence end 
face 2 and point 7) is increased especially, the powerful primary light source L is not 
only required, but it will become difficult to obtain uniform brightness in respect of 
[ whole ] outgoing radiation. Generally, this difficulty will become serious if depth 
exceeds about 10 inches. 

[0014] Therefore, it replaced with the liquid crystal display of a large-sized screen 
conventionally at side light mold face light equipment, and the surface light source 
equipment which has arranged two or more primary light sources behind a light guide 
means was adopted in many cases. This arrangement makes thin structure 
implementation difficulty. Moreover, a brightness difference tends to appear between 
right above [ of the primary light source ], and the other field, and arrangement of a 
component with the strong optical diffusing power for removing this is required. 



Arrangement of such a component causes optical loss. 

[0015] Although the technique using the side light mold face light equipment (the so- 
called 2 LGT type) which has arranged the primary light source to the ends side of 
the light guide plate of large size is also known, there are the following faults. 

(1) Since the arrangement tooth space of the primary light source is required, depth 
becomes large at the both sides of a light guide plate. 

(2) It is hard to adopt the structure using an unsymmetrical prism sheet. It is designed 
on the assumption that an unsymmetrical prism sheet receives optical supply from 
one side of a light guide plate, as shown in drawing 1 , and it is surmised that the 
property that optical supply may be performed is not acquired from the method of 
both sides. 

(3) It is hard to realize structure which has arranged the three or more primary light 
sources in serial along the depth direction (the supply direction of primary light) of a 
light guide plate. 

[0016] 

[Problem(s) to be Solved by the Invention] Then, while it can offer big luminescence 
area easily, even if the number of activities of the object of this invention of the 
primary light source increases, the tooth space for arrangement of these primary light 
source is to offer surface light source equipment securable reasonable. Moreover, 
while another object of this invention increases the number of activities of the 
primary light source exceeding two, it is to offer the luminescence area corresponding 
to it to apply easy surface light source equipment. It is in offering the surface light 
source equipment with which this invention of another object is further compatible 
without unreasonableness [ adoption / adoption of two or more primary light sources, 
and / of an unsymmetrical prism sheet ]. 
[0017] 

[Means for Solving the Problem] The 1st step by which the tandem array was carried 
out so that the surface light source equipment according to this invention might offer 
the continuous large luminescence area, step [ 2nd ] ... the N-1st step, the Nth-step 
(N>=2) tabular light guide block BL1, and BL2 ... BLN-1 and BLN The primary light 
source L1 which supplies primary light to these light guide block, and L2 ... LN-1 and 
LN It has the included tandem-die light guide-luminescent mechanism. 
[0018] And light guide block BL1 -BLN Each is equipped with the outgoing radiation 
side for carrying out outgoing radiation of the illumination light to the incidence end 
face for receiving supply of primary light, an incidence end face, and the point of an 
opposite hand. Furthermore, it is light guide block BL1 -BLN-1 at least. Each It has 
the inclination which reduces thickness according to the distance buildup from an 
incidence edge. To the tooth-back side of the point of the k-th-step (k= 1...N-1) light 
guide block Light guide block BLk+1 of the k+1st step Primary light source Lk+1 for 
supplying primary light to an incidence end face The hollow used for arrangement is 
formed, primary light source Lk+1 Light guide block BLk between — primary light 



source Lk+1 from — light guide block BLk The protection-from-light object which 
intercepts direct light supply is arranged. 

[0019] It sets in one desirable gestalt and the point of the k-th-step (k= 1...N-1) light 
guide block is light guide block BLk+1 of the k+1st step. It has the upper 
superposition section. In that case, the superposition section is light guide block 
BLk+1 of the k+1 st step. It is still more desirable to be formed so that the upper 
superposition distance may become large relatively in the side edge section. 
[0020] The light guide block BL1 by which the tandem array was carried out, and 
BL2 ... BLN-1 and BLN At least two may form the light guide block combination which 
consists of a light guide plate of one. Moreover, the parallel arrangement of two or 
more tandem-die light guide-luminescent mechanism may be carried out. 
[0021] Furthermore, you may make it arranged along with the incidence end face of 
the light guide block with which what has the configuration where the part containing 
the polar zone of ends curved is adopted, and the bay except the curved part 
corresponds about at least one of the primary light sources. 

[0022] Furthermore, since the directivity of optical supply is common in all light guide 
blocks, even if it arranges an unsymmetrical prism sheet along an outgoing radiation 
side, inconvenience is not produced again. 
[0023] 

[Embodiment of the Invention] Hereafter, some operation gestalten of this invention 
are explained. In many drawings explaining each operation gestalt, the thickness of a 
light guide block and a prism sheet, the pitch of a prism train, the depth, etc. are 
exaggerated on account of the graphic display, moreover, the light guide block BL1 
and BL2 etc. — it is explained that a component is a light-scattering transparent 
material. Polymethylmethacrylate (PMMA) is used for the matrix of a light-scattering 
transparent material, and the particle of silicon resin is used for the different 
refractive-index matter. In addition, a transparence transparent material like acrylic 
resin may be adopted as the ingredient of a light guide block. 

[0024] [1st operation gestalt] drawing 2 is a decomposition perspective view showing 
the important section configuration of the 1st operation gestalt of this invention. It 
sets to this drawing and they are a sign BL1 and BL2. It is the 1st step and 2nd~step 
light guide block by which the tandem array was carried out along the supply direction 
of primary light. Although the light guide block by which tandem arrangement is 
carried out is two pieces here, generally tandem arrangement of the number of stages 
N beyond it (N>=2) may be adopted. 

[0025] each light guide block BL1 and BL2 one end face is taken as the incidence end 
faces 12 and 22 — having — the primary light source (for example, cold cathode 
tube) L1 and L2 from — supply of primary light is received. Each light guide block BL1 
and BL2 It has the inclination which reduces thickness toward points 17 and 27 from 
the incidence end faces 12 and 22. Here, the wedged board configuration is shown as 
a type configuration. Hereafter, the inclination about said thickness is represented 



with a "wedged board configuration." 

[0026] By such geometrical description, it is the 1st~step light guide block BL1. A 
hollow is formed in the tooth-back side of a point 1 7. This hollow is the 2nd step of 
light guide block BL2. The 2nd step of primary light source L2 which supplies primary 
light It is used for arrangement. In addition, a hollow is formed in the tooth-back side 
of the point of the k-th-step (k= 1...N-1) light guide block in the common case of a 
number of stages N (N>=2), and it is light guide block BLk+1 of the k+1st step. 
Primary light source Lk+1 for supplying primary light to an incidence end face It is 
used for arrangement. The primary light source L1 of the 1st step According to the 
conventional arranging method, it is arranged along with the incidence end face 12. 
[0027] what it should be careful of here — the 1st-step light guide block BL1 The 
primary light source L2 of the 2nd step Reflector R2 which exists in between or the 
reflector 13 — a protection-from-light function — having — the primary light source 
L2 from — light guide block BL1 It is that direct optical supply is cut off substantially. 
Thereby, ** and ****** are superfluously avoided for the point 1 7 neighborhood. 
[0028] In drawing 3 , it is the primary light source L2. Amplification representation of 
the circumference was carried out with the sectional view. As shown in this drawing, 
it is the light guide block BL2. It has notch 22a formed in the edge by the side of the 
outgoing radiation side 25 around incidence end-face 22. On the other hand, it is the 
light guide block BL1. The configuration and dimension of a point 17 are designed so 
that it may have consistency with notch 22a. Contact side 17a of a point 17 is made 
to insert in and contact contact side 22b of notch 22a at the time of assembly, as the 
bold arrow showed. Contact side 1 7a and contact side 22b may be fixed with 
transparent adhesives. 

[0029] Primary light source L2 Back the reflector 1 3 was formed and the end is 
prolonged in the notch 22. On the other hand, it is the light guide block BL1 and L2. 
Reflectors 13 and 23 are formed along tooth backs 16 and 26, and the point of a 
reflector 13 is a reflector R2 within notch 22a at the time of assembly. It piles up 
upwards and is put by the point 1 7. The part which ate into notch 22a is both light 
guide block BL1 and BL2. The superposition section is offered. 
[0030] By such configuration, the outgoing radiation sides 15 and 25 offer the 
continuous luminescence area which does not break off on Boundary BR (refer to 
drawing 2 ). Moreover, by adjusting the configuration and dimension of the contact 
sides 1 7a and 22b, a level difference cannot arise and can make it Boundary BR. 
[0031] As shown in drawing 2 , with this operation gestalt, the double-sided prism 
sheet 40 of one sheet is arranged along the outgoing radiation sides 15 and 25 which 
did in this way and were made flat in the whole. The double-sided prism sheet 40 has 
the prism train 41 in a medial surface, and has the prism train 42 in the lateral surface. 
The inside prism train 41 aligned mostly with the incidence end faces 12 and 22 at 
parallel, and the outside prism train 42 has aligned almost at right angles to the 
incidence end faces 12 and 22. 



[0032] The prism sheet 40 may be an unsymmetrical prism sheet. That is, they are 
different include-angle phia to the perpendicular which stood inside 1st inclined plane 
41a and 2nd inclined plane 41b of the prism train 41 in the extension direction of the 
whole component as an amplification extract was carried out and having been written 
together, and phib. You may be making. Desirable include-angle phia and phib As an 
example, there are phia =5.6 degree and phib =35 degree. 

[0033] As mentioned above, the light guide block BL1 by which the tandem array was 
carried out and BL2 Each light guide block BL1 and BL2 The primary light source L1 
which supplies primary light respectively, and L2 One tandem-die light guide- 
luminescent mechanism is constituted. Although it is desirable to be arranged like this 
operation gestalt so that the whole tandem-die light guide-luminescent mechanism 
may be covered as for the prism sheet 40, it may be covered by two or more sheets 
depending on the case. 

[0034] The light guide block BL1 by which the tandem array was carried out, BL2, the 
primary light source L1, and L2 And the prism sheet 40 is held in housing (case) 50 in 
the state of an assembly, as shown in drawing 2 . Housing 50 had the rectangular 
frame 55 and equips the inside with the primary light source installation sections 51 
and 52 and the light guide block installation sections 53 and 54. The primary light 
source installation sections 51 and 52 are the light guide block BL1 and BL2. It has 
the slant face adjusted in the dip of tooth backs 16 and 26, and considers as a 
reflector depending on the case. The fixed pawl 66 used for immobilization of many 
elements held in housing 50 is prepared for the proper place of the wall of a frame 55. 
[0035] It is as follows if the outline of an operation (behavior of light) of the 1st 
operation gestalt of having the above configuration is described. In addition, a term 
division is carried out on account of explanation, and it indicates. 
[0036] (1) the 1st-step light guide block BL1 ******** -- the; primary light source 
L1 from — light guide block BL1 The light guide of the light introduced inside is 
carried out towards the point 1 7 by the side of closing in, receiving a dispersion 
operation and reflex action. In this process, outgoing radiation of the illumination light 
is gradually carried out with the priority to the slanting front from the outgoing 
radiation side 15. it mentioned above — as — the primary light source L2 from — 
light guide block BL1 Direct optical supply is not performed. Therefore, as for ** or 
******, the point 17 neighborhood is avoided superfluously. 
[0037] however, the primary light source L2 from — once — light guide block BL2 
**** of the introduced light part — a dispersion operation etc. — the contact sides 
22b and 17a — letting it pass — light guide block BL1 Flowing in is possible, 
moreover, the contact sides 17a and 22b — letting it pass — light guide block BL1 
from — light guide block BL2 The flow of light also exists slightly. In order to adjust 
this bidirectional flow, it sets to drawing 3 , and it is a reflector 13 or R2 among the 
contact sides 1 7a and 22b. An edge may be made to eat away moderately. 
[0038] (2) the 2nd-step light guide block BL2 ******** — the; primary light source 



L2 from — light guide block BL2 The light guide of the light introduced inside is 
carried out towards a point 27, receiving a dispersion operation and reflex action. In 
this process, outgoing radiation of the illumination light is gradually carried out with 
the priority to the slanting front from the outgoing radiation side 25. 
[0039] it mentioned above — as — the primary light source L2 from — once — light 
guide block BL2 **** of the introduced light part — the contact sides 22b and 17a — 
letting it pass — light guide block BL1 Flowing in is possible, moreover, the contact 
sides 17a and 22b — letting it pass — light guide block BL1 from — light guide block 
BL2 The flow of light also exists slightly. 

[0040] Light guide block BL1 It is the light guide block BL2 of the next step about a 
point 17. The structure (refer to drawing 3 ) in which the small distance 
************ superposition section was formed is both light guide block BL1 by 
which tandem arrangement is carried out, and BL2. Not only making it hard to shift 
but both light guide block BL1, and BL2 The brightness nonuniformity (the bright line, 
dark band, etc.) which is easy to appear near a joint is prevented. 
[0041] (3) The direction correction of the light by which outgoing radiation was 
carried out with the priority to the slanting front is made [ about the double-sided 
prism sheet 40 ] towards the direction of a transverse plane with the double-sided 
prism sheet 40 two-dimensional from the continuous luminescence area in which; 
outgoing radiation side 15 and the outgoing radiation side 25 connect with, and are 
formed. 

[0042] Namely, direction correction is first made mostly by operation of the inside 
prism train 41 in the direction of a transverse plane in a vertical field to the incidence 
end faces 12 and 22. Subsequently, direction correction is mostly made in the 
direction of a transverse plane in an parallel field to the incidence end faces 12 and 
22 by operation of the outside prism train 42. 

[0043] Even if what it should be careful of here is the unsymmetrical prism sheet 
which the prism sheet 40 mentioned above, since the directivity of optical supply is 
common to the light guide block BL1 and BL12, it is that act equally to the outgoing 
radiation light from the outgoing radiation side 1 5, and the outgoing radiation light from 
the outgoing radiation side 25, and a uniform property is acquired about the whole 
luminescence area. 

[0044] The [2nd operation gestalt] book operation gestalt has the structure which 
transformed a part of 1 st operation gestalt mentioned above. Then, a different point 
from the 1st operation gestalt is mentioned, it explains, and explanation is repeatedly 
omitted about common structure and operation. Drawing 4 carries out simple 
representation of the important section configuration of the 2nd operation gestalt of 
this invention with a plan and a side elevation, and the representation of a prism 
sheet, a reflector, housing, etc. is omitted. 

[0045] First, the total N of the light guide block by which tandem arrangement was 
carried out is N= 3. Namely, the light guide block BL1 and BL2 It is BL3 to the latter 



part. Additional arrangement is carried out, and it responds to it, and is the three 
primary light sources L1, L2, and L3. It is arranged. Primary light source L1 Light guide 
block BL1 It is arranged along with an incidence end face, and is the light guide block 
BL1. Primary light is supplied. 

[0046] Other primary light sources L2 and L2 They are the light guide block BL1 and 

BL2 respectively. It is arranged in the hollow formed near a point. 

[0047] Next, an important thing is the light guide block BL1 and BL2. A point is the 

light guide block BL2 of the next step, and BL3 respectively. It is that the device is 

made by the configuration of the superposition section formed by eating away. That is, 

the superposition section is formed in the tongue-like superposition sections 17a, 17b, 

27a, and 27b and the band-like superposition sections 17c and 27c. 

[0048] As the plan showed, the tongue-like superposition sections 1 7a, 1 7b, 27a, and 

27b are the light guide block BL2 and BL3. It is the part which laps on the edges-on- 

both-sides section, and has the bigger lap distance s than the lap distance d of the 

band-like superposition sections 17c and 27c. 

[0049] By such superposition structure, it is the primary light source L2 and L3. Since 
an electrode exists in both ends, the lack of brightness which is easy to appear in the 
near can be prevented. Although the ** value of the lap distance d and s is defined in 
design, if an example is raised, they will be d= 5mm and s= 20mm. Moreover, the light 
guide block BL1, BL2, and BL3 The thickness of 5mm (however, a condition [ BL /3 / 
BL2 and ] without notching assumption) and the thinest part of the thickness of the 
thickest part is 1 mm. The primary light source L1 which suits this, L2, and L3 A path 
is 3mm. 

[0050] The outline of an operation (behavior of light) of the 2nd operation gestalt is 
the same as the 1st operation gestalt. However, the homogeneity of the brightness 
improved more is expectable with the device of the above-mentioned superposition 
structure. 

[0051] In the 1st operation gestalt and the 2nd operation gestalt which carried out 
the [3rd operation gestalt] ****, each of two or more light guide blocks by which 
tandem arrangement is carried out is a thing according to individual as a transparent 
material. However, two or more light guide blocks BL1 by which tandem arrangement 
is carried out as shown in drawing 5 , BL2, BL3, and BL4 It may constitute from a 
light guide plate of one, and you may adopt as combination of a light guide block. 
[0052] Moreover, the light guide block BL1 and BL2 It may constitute from a light 
guide plate of one, BL3 and BL4 may be constituted from an another light guide plate 
of one, and both light guide plates may be connected. Thus, the operation gestalt 
which adopts the combination of a light guide block as a part or all of two or more 
light guide blocks by which tandem arrangement is carried out is made into the 3rd 
operation gestalt. The outgoing radiation side of the light guide block with which one 
advantage of the 3rd operation gestalt constitutes the combination of a light guide 
block is that a boundary cannot be inevitably conspicuous continuously easily. 



[0053] In the 1st operation gestalt which carried out the [4th operation gestalt] **** 
- the 3rd operation gestalt, the primary straight-line rod-like light source is used. 
Since the primary straight-line rod-like light source has the polar zone to both ends, 
the lack of brightness tends to generate it in the near. In the 2nd operation gestalt, 
this is prevented with the device of the superposition section. The description of this 
operation gestalt has avoided this problem using the primary light source which 
incurvated ends. 

[0054] Drawing 6 is a decomposition perspective view showing the important section 
configuration of the 4th operation gestalt, and representation, such as a prism sheet 
and a reflector, is omitted. It sets to this drawing and they are a sign BL1 and BL2. It 
is the 1 st step and 2nd~step light guide block by which the tandem array was carried 
out along the supply direction of primary light. Although the light guide block by which 
tandem arrangement is carried out is two pieces here, tandem arrangement of the 
number of stages N beyond it (N>=2) may be adopted. 

[0055] They are each light guide block BL1 and BL2 like the case of the 1st operation 
gestalt. One end face is made into an incidence end face, and receives supply of 
primary light. Moreover, it has the inclination which reduces thickness toward a point 
from an incidence end face. 

[0056] The description of this operation gestalt is the primary light source L1 and L2. 
It is in a configuration. Namely, the primary light source L1 used here and BL2 It is 
that the part valve flow coefficient containing the polar zone EL1 1, EL12, and EL22 
(one polar zone of the primary light source L2 is un-illustrating) of ends is curving. 
Primary light source L2 If it attaches, it is the 1st~step light guide block BL1. It is 
arranged in the hollow formed in the tooth-back side of a point. 
[0057] The primary light source L1 and L2 Corresponding to the description, housing 
(case) 60 has different structure the housing 50 adopted with the 1st operation 
gestalt, and a little. 

[0058] That is, housing 60 has the rectangular frame 65, and equips the inside with 
the primary light source installation sections 61 and 62 and the light guide block 
installation sections 63 and 64, and the clearance holes H11, H12, H21, and H22 which 
insert in the polar zone corresponding to each bend are formed in the primary light 
source installation sections 61 and 62. 

[0059] The primary light source installation sections 61 and 62 are the light guide 
block BL1 and BL2. It has the slant face adjusted in dip on the back, and considers as 
a reflector depending on the case. The fixed pawl 66 used for immobilization of many 
elements held in housing 60 is prepared for the proper place of the wall of a frame 65. 
[0060] In the 4th operation gestalt which has the above configuration, when many 
elements are held in housing 60, it is arranged so that the straight-line part between 
the bends valve flow coefficient of both sides may meet along with the overall length 
of an incidence end face. Therefore, the lack of brightness resulting from the polar 
zone does not occur. 



[0061] In the 1st operation gestalt which carried out the [5th operation gestalt] **** 

- the 4th operation gestalt, the tandem-die surface light source equipment with which 
one tandem-die light guide-luminescent mechanism which includes the primary light 
source which supplies primary light respectively in the one-set light guide block in 
which the tandem array was carried out by each, and these light guide block was 
equipped is indicated. 

[0062] However, the parallel arrangement of two or more such tandem-die light 
guide-luminescent mechanism can also be carried out. Drawing 7 carries out simple 
representation of the important section configuration of the 5th operation gestalt 
which adopted such arrangement by the plan, and the representation of a prism sheet, 
a reflector, housing, etc. is omitted. 

[0063] As shown in this drawing, they are the light guide block BL1, BL2, and BL3. 
The primary light source L1 which supplies primary light to them, L2 and L3 one — a 
** a tandem die — a light guide - luminescent mechanism — constituting — 
having — a light guide — a block — BL — one — ' — BL — two — ' — BL — three 

— ' — them — primary — light — supplying — primary — the light source — L — 
one — ' — L — two — ' — L — three — ' — **** — obtaining — one — a ** — a 
tandem die — a light guide - luminescent mechanism — constituting — having — 
**** . 

[0064] The parallel arrangement of these two tandem-die light guide-luminescent 
mechanism is carried out, and tandem-die surface light source equipment with the 
luminescence area extended two-dimensional is constituted. The same thing as the 
1 st - the 4th operation gestalt can be used for each tandem-die light guide- 
luminescent mechanism. 

[0065] If the view of this operation gestalt is generalized, a light guide block will be 
arranged in all directions so that it may cover with a tatami, and it will become 
possible to offer the tandem-die surface light source equipment which has very big 
luminescence area by arranging the primary light source which supplies primary light 
corresponding to each light guide block. 

[0066] In addition, like the case of drawing 1 , although the operation gestalt 
according to individual did not describe, if a polarization separation sheet, a liquid 
crystal panel, etc. are arranged in piles on the outside of tandem-die surface light 
source equipment, a liquid crystal display is constituted. 
[0067] Moreover, although the point adopted the thing of a thin configuration 
relatively about all light guide blocks with each operation gestalt, about the light guide 
block of the last stage, a point may not be the thing of a thin configuration relatively. 
It is because the tooth space for arrangement of the primary light source which 
performs optical supply to the light guide block of the next step is unnecessary. 
However, it is desirable to adopt the thing of a common configuration as all light guide 
blocks from a viewpoint which makes the property of the whole luminescence area 
homogeneity. 



[0068] 

[Effect of the Invention] According to this invention, surface light source equipment 
with big luminescence area can provide easily. Moreover, even if the number of 
activities of the primary light source increases, the tooth space for arrangement of 
these primary light source can secure reasonable. Furthermore, the surface light 
source equipment which can adopt an unsymmetrical prism sheet reasonable is 
offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is sketch drawing in which having carried out partial fracture and having 
shown the outline configuration of the liquid crystal display which used the surface 
light source equipment of the conventional common side light mold for backlighting. 
[Drawing 2] It is a decomposition perspective view showing the important section 
configuration of the 1 st operation gestalt. 

[Drawing 3] The primary light source L2 shown in drawing 2 It is the sectional view 
which carried out amplification representation of the circumference. 
[Drawing 4] Simple representation of the important section configuration of the 2nd 
operation gestalt of this invention is carried out with a plan and a side elevation. 
[Drawing 5] Simple representation of the important section configuration of the 3rd 
operation gestalt of this invention is carried out with a sectional side elevation. 
[Drawing 6] It is a decomposition perspective view showing the important section 
configuration of the 4th operation gestalt of this invention. 

[Drawing 7] Simple representation of the important section configuration of the 5th 
operation gestalt of this invention is carried out by the plan. 
[Description of Notations] 

1 Light Guide Plate 

2 Incidence End Face 

3, 13, 23, R, R2 Reflector (silver foil) 

4 One Side Prism Sheet 

4a, 41a The 1st inclined plane 
4b, 41b The 2nd inclined plane 
4c Outgoing radiation side (one side prism sheet) 

5 Outgoing Radiation Side of Light Guide Plate 

6 Tooth Back of Light Guide Plate 

7 Point of Light Guide Plate 

12 22 Incidence end face of a light guide block 



15 25 Outgoing radiation side of a light guide block 

1 6 Tooth Back of Light Guide Block 

1 7 27 Point of a light guide block 

17a, 17b, 27a, 27b Tongue-like superposition section 
17c, 27c Band-like superposition section 
17d Point contact side 
22a Notch 

22b Notch contact side 

40 Double-sided Prism Sheet 

41 Inside Prism Train 

42 Outside Prism Train 
50 60 Housing 

51, 52, 61, 62 Primary light source installation section 
53, 54, 63, 64 Light guide block installation section 

55 65 Frame 

56 66 Fixed pawl 

BL Light guide plate (combination of a light guide block) 
BL1, BL2, BL3, BL4 Light guide block 
BR12 Light guide block boundary 
valve flow coefficient Bend 
EL11, EL12, EL22 Polar zone 

H11, H12, H12, H22 Clearance hole of the polar zone 

L, L1, L2, L3, L4 Fluorescent lamp (primary light source) 

LP Liquid crystal panel 

LS Polarization separation sheet 

N The direction of a normal 
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[00 3 5] W±0«ia**-r ** 1 *S£R5XgiDfFffl 

[00 3 6] (1) «1«Of«7av^BL1KO^ 
T;-«3tt«L1 *S»3fe7ny*BL1 rttci»A?+i 

icUJWiii 5fre^46M^(c«^WlctBW?ft*o sua 
LfcidlC, -*3fc«L2 #S»Jfc7Py*BL1 
■*W*3tflttSW:f7at>ftftt\ ffioT, ftSftSBI 7ft 

[0 0 3 7] (1U -*3fc«L2 frS-B£fty-py? 
BL2 ^AtfftfcifoOl^HStf. f&fBSWEJ: 
Ma£E22b, 1 7 a^ilLT&ft^Py^BLI 

^atft&tjctwtfyfi*. gjtiwa, 22 

b*JILT, *3fe7ny*BL1 MWt?Py*BL 
2 's©3t©3llftt,fflfra:tf 6S4f*. CflDjR*!^©* 
ft*«pr*fci6tc, H3(Cfe^T, 3ffiffi17a, 2 

[0 0 3 8] (2) »2«©Wte7ny*BL2 tcoi^ 
T ; -*3tt«L2 fr5Wfc7ny*B L2 rtlC2»A*ft 

ftjttt, «a.^tfi*M*ffl*att*tf6ife«S2 7tc 

2 5fr6IWfl#li:fffttt(catl*Sti«. 
[0 0 3 9] gti8Lfc£3(C. — *3fc»L2 frS-afc 

2 2b, 17a «■ LT«3fc7P y f B L 1 'v^ft&fc 
Cttt^yfS*. SSffil 7a, 22b£JlL 

T, »3fc7n-y*BL1 #6»3fc7Py*BL2 '\©Jfc 

©atftfcffltffttfsear*. 

[0 0 4 0] *jfc7P-y*BL1 <D5fe«gP1 7**S© 
«M£7p y * B L 2 lc/J\rat*^&S TM**JB/« 
LfcflSii (El3#!H) (4, ^VxAHBiI?ft*^*Jt7 
P'^BLI, BL2 *rft*<-r*/SttT*<, P9« 

^p^bli, b l 2 (Dmm^izim^mmh 



5 om flg^n) ^RSihr^o 

[004 1] (3) ffiffiXyXA5>-h4 0KOl/>?; 
t±J»*® 1 5 1 ffiftffi 2 5 LTBtfLZtlZmmLTc 

ffiXyXA->-h4 0KJ:oT. 2*7c«tciEffi*iRilc 
IfittTJWWIiEtfh*. 
[0 0 4 2] gp*5, JfcffcflMJ^y X/*W4 1 ©fflBtE 

<ty. AiwiBi 2. 2 nztiLzmmftmft-emziE 

BB£Gjfc£lRHI*IE*ft*. &lve*MM©7yX£$U4 2 
OfFffllCfcy. AtWDI 2, 2 2(C»LT¥fTftlUrt 
TB«iEffi*l«alc*iaiKE*ft*. 
[0 0 4 3] EE?a«T'<*C£H:, 7°UXA->-h 

*S©£lRlttiiM*#7P B L 

4fttttf»sft*c£?**. 

[0 0 4 4] [«2HSSJgJg] *SlBg«l& ±aLf= 

s^co^ 2 ii2i^sicDga5«^^±siiiso : fflEiiirfBBS 
fis^L/ctoT-^y, xyXA->-k satftk i\*> s j 

[0045] Jfer, * VrLJBBS ftfcSWtyp y 
ttttNttN = 3T*»*. BPS, i^P'^BLI . B 
L2 0&gUlBL3 tfilflDSBa^ft. ^fttCj&CT. 3 
ffl©-*Jtt»L1 , L2 , L3 tfBB11i*-ftTV*. -* 
KM L 1 \m%?U y ? B L 1 OAWatiBfC JBo TE« 

**u «3t7'py>BLi fc-aottsfla&r*. 

[0 0 4 6] flSO-JWKiLZ , L2 (i. *-«?S»^^p 
77BL1, BL2 (D^iSgP^JfitC^^ft^IHlp/TtCiB 

a*fts„ 

[0047] »(E«»ftCttt, W3te7n«y*BLl , 
B L 2 OJttSH»fl«#«*a©W3« ^P y -7 B L 2 , B L 
3 tcALNa/u-CTgffiSft^MaojBtttCI^ftSft 
TV*E£TS*. ap^, SggBli, SttSggBI 7 
a, 17 b. 2 7 a. 2 7 b <t»«Mgg|5 1 7 c . 2 7 
c TJfM^ftTl^o 

[0 0 4 8] ±®UT^L/cJ:3tC, S«M>S1 7 
a. 17 b, 2 7 a. 2 7 b(ii^7'P7 f B L2 , B 
L3 ©M«*S±lc«ft*aKm »«fi§a51 7 c, 

2 7 c y rai d j: y t,** y sisi s l 

[0 0 4 9] COJ:3a:«««5fi{C*y, 

ftaL"W*^£*i»±ai**. *^ysissd. soiiffl 

ttttW-WfcSttSftitfv HW*±lffttf, d = 5m 
m. s=2 0mm7«5. $/c. WJt^Py^BLI , 
BL2. BL3 ®BJ*ttaV;rU0!£l*5mm (flU 



(6) 



1 1 -2886 1 1 



BL2 , BL3 tcO^TfcJu WfcfcLOttttSffiit) , 

*3taiL1 s L2, L3 ©Sttflfliitf 3mm?S«. 
[0 0 5 0] ft2jtffiftB4>ftffl (^Ofi) QflW 

<fc y . j: y &*fftfcM«a£-tt#fflftai 

[00 5 1] QR 3 Utt^ffi] ±J« L fc JB 1 *B»fcflg& 

So LfrU H5^L/c<t^lc, *VrAK«*ft« 
*H££>3»7 I 67'P y <7 B L K BL2, BL3 > BL4£ 
HMMWfcSTWtf U SPW^n >y<7<Dm£#.£ LTS 

[0 0 5 2] *fc s *3tt7Dy*BL1 , BL2 «— (* 
©gftffiT'JifiXU B L3 s BL4£— ftODSUflDSIittB 

imx7n>y<7<n&isft%mt5nmBm. %3n 
matt*, ss 3 *sbb«i<o— -3<ofijjs«, *#7p 

[0053] as 4 mmm ±a Lfc» i sms" 

*©i^T»S*Etf»£LSl.\ US 2 HB£ 

[0054] B96U, JIUItSttgtt<DXttWlJS«ftbL 
fc#»£K!UT\ 7UXL>->-K Eltf*«<BttiCT(i£ 
BStlTl^t. IBBlCfe^T* IHBLK BL2 tt, 

@. »2aB©Spjfc7py*?S3. *>t^BBB**i 
*WW^p y *ttE C THi 2 ffl?** tf » **i«±©« 
RN (N£2) O^Vr^EBtf SUB* tlT tats 
[0 0 5 5] £l£tt*effi<>!)«££[gia(;:, *»3fc7"P 
y<7BL1 . BL2 (D-^<D4SSliAlltJffiE<t*tl. - 

[0 0 5 6] **ffi&flS4>ftttB. -*3tt»L1 , L2 
<0»«tc** o CC7ffiffl*tl4-3WtaiL1 , 

BL2W\ SiSroliaSPELIIs EL12, E L22 (— & 
ft;EL2 0-£©«fflSH4*BIS) &SGBHCV#m 
SLTl**C£?**. -*«»L2 K-^Ttt, mi 
©SO^Jt^P y * B L 1 ©Jfe4Sg|5©^Efflyi«:fl5fiJ6* ft 

ftiamicE«**is„ 

[0 0 5 7] -JOfcau » L2 a)W»K»*SLT, A 
95>V? (-7— X) 6 0«mi*M5«lZ : 1SfflLfc/\'7 
5>V?5 0 teTJiat>/5:«iS**LT^«. 



[0 0 5 8] fip-S, l\W><f6 0tt.* $eBV>7\s-k 

6 5£*ru *<oM\\zr-wegsmm(> k 6 2, w 

ft 7P y 6 3. 64 6 

i.62 (ctt^nav(cttier*ratf4H«sir«sif 

7XH11. H12. H21. H22tfffM*ttTl^ 0 
[0 0 5 9] -$3ftlttmi!6 K 6 2 (i. j*ft7P y 
7BLK BL2 OWIIIOfMUcBftL^tMIIIMU 
«6te«fc-3TttE*tlB£3 , *i*. 7 U-L. 6 5 ©flu© 
ilffilCtt. /\f^>7"6 OfclRSSftSIIMIfOHSl,: 
*Uffl*nSH^/n6 6tflSttStl-5o 
[0 0 6 0] M±©*fS*ET*l&4*i»BI6lca3^T 

[0061] [ft 5 *s!ifl5<ti] ±a L/tm 1 nmmm- 

»4SIJWB«lcfeLNTIi. l***ftfc* VTi*BW*tlfc 
1-fey h©j§ft7"Py*£, *ftSa»ft7Py 

[0 0 6 2] L^U COJcd^^VxA^ft-^T'c 
«fc 5 £EK£#UB Lfcft 5 Hffi^0MgP«^^±SHl 

[0 0 6 3] SHt£giL/£«fcdlC» 3»ft7Py^7BL1 
» B L2 v BL3 t**lStC-«3tt««IM-*-«3tt 
3SL1 . L2 » L3 TlOW^Vx^SiSfet-aitWi 
W(WI*tlT» 2»ft7Py>BL1\ BL2\ B L3' <h 
*tl5K-*«««a&-r*-*3tjiL1\ L2\ L3'T' 

[0 0 6 4] 2:tlS2iilCD^VxA^3»7 l 6-^3 l 6«|^ 

-WWWIICI*. ftl~m4HS{6ffMi:l5l^0 i £,<7)^ 

[0 0 6 5] **JWBtt«0*^.**HliMbrtltfv Wft 
rPy^*«**#ISi6*«fe5lE«Ea«EK5iJU #*ft 

[0 0 6 6] fiSiJOHSg^JgT^^A^fc 

[0 0 6 7] ftHJWBttTtt, ^3»ft7*Py^lc 



(7) 
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[0 0 6 8] 

©X^-XtffcJKKfltfSaj**. SIC, Jpjm^iJX 

*. 

mmomvttsiwi 

[0 1 ] «e*<D-8«ft+M F5-< HS!<DEftiB£E£ 

/ t y * 5 -f y y\zm ^tc » a x y u -< <aw&M 

[0 2 ] « 1 <D*itiBffi<Z)£SttJ$«$:b Lfc#S¥*4*l 
[03] H2*tC/T^tlT^?.-^7 1 6^L2 0JHi7J£J£ 

[05] *^©S3Hl5fifl5S|(7)Sa5«^ffl»TE0r 
[06] *RBa£4*^ffiaSfl^«ftbLfcft 

[07] *^0m5*5f5Hj^^ifiK^±a0T-fs 

1 «3ftg 

2 AltiS® 

3, 13, 2 3, R, R2 gfcfft (fgjg) 
4 KWJXA^-h 



4a, 4 1a ftlffiftlE 
4 b, 4 1b Sg2ff^ffi 

4 c UtiiE (M-E^UXAiz-h) 

5 vfttsamttii 

6 mm&vmrn 

7 *3ft£©ft05 

i 2, 22 a Attorn 
1 5, 2 5 SP3fc7nv*0ffl»Bl 

16 mytJaytovm 

17a, 17b, 2 7a, 27b SttHffi 
17c, 27c STttSggp 
1 7 d StffiSBMj'JgE 
22 a 

22 b W^gP^JSS 
4 0 ME^'JXAf-h 
4 1 F*gffliJ7UXA5"J 

4 2 ^flJ7'JXA9iJ 

so, 6 0 tw-syy 

5 1, 5 2, 6 1, 6 2 -^jS^Sgp 

5 3, 5 4, 6 3, 6 4 Wj*7dy*K|l» 
5 5, 6 5 7U-A 

5 6, 6 6 m^m 

BL WJfclfi (SHtt^Py 

BL1, BL2, BL3, B L4 S|)fc7ny* 

BR 12 WJt^Py^SlfSl 

cv m&i® 

EL 11, EL12, EL22 WISP 

Ml. H12, H12, H22 WIflSQaEtfft 

L, LI, L2 , L 3 , L4 1*3165 V 7 

LP »ft/t*/U 

LS H^»8i->-h 

N 
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